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THE LEVEL OF ENZYMES OF THE OXIDATIVE SHUNT AND
GLYCOLYSIS IN PSORIATIC SKIN*
MARIO RIPPA, Pn.D. AND CELSO VIGNALI, M.D.
Several reports (1, 2, 3, 4) seem to indicate
indirectly that variations of carbohydrate
metabolism occur in lesions of psoriasis. Eva!-
uation of the level of enzyme activities con-
nected with the oxidative shunt or with the
Embden-Meyerhof-Parnas pathway Would ap-
pear to be a preliminary requisite to such
conclusions. In the present paper, the data
demonstrate a significant increase in the level
of glucose-6-phosphate dehydrogenase and 6-
phosphogluconate dehydrogenase in the skin of
patients affected by psoriasis, while no signifi-
cant variations Were observed in the level of
phosphohexose isomerase and aldolasc.
EXPERIMENTAL PROCEDURE
Six male patients With localized psoriasis, con-
firmed histologically, and six normal subj ects
as controls were studied. The psoriatic patches
were not treated before the experimental pro-
cedures.
Samples of skin (average weight 400 mg) were
removed with a Gusset Dermotome so as to
obtain epidermal sheets 0.8 mm in thickness. The
fragments were washed with cold isotonic saline,
immediately brought to 00 C, shced into small
pieces, homogenized in a mortar with glass micro-
beads in cold 0.015 M KC1 and diluted to a final
concentration of 10% (wJv). The homogenate was
then centrifuged f or 30 minutes at 32,000 >< g and
the supernatant utilized immediately for the
analysis. All substrates and enzymes were com-
mercial preparations.
METHODS
Glucose-6 phosphate dehydrogenase (G6PdH)
and 6 phosphogluconate dehydrogenase (6PGdII)
activities were evaluated spectrophotumetrieally at
340 mi by following the initial rate of TPN re-
duction. The reaction mixture (1 ml) contained:
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The following abbreviations were used: G6PdH
= Glueose-6-phosphate dehydrogenase; 6PGdH
= 6 phosphogluconate dehydrogenase; S.A. =
Specific Activity; TPN = Triphosphopyridinnu-
eleotide; DPNH = Diphosphopyridinnucleotide,
reduced form.
0.025 M glycylglycine buffer, pH 7.6, 0.01 M MgCh,
0.0001 M TPN and 0.001 M glueose-6-phosphate or
6-phosphoglueonate, respectively.
Aldolase and phusphohexuse isomerase were
determined spectrophotometrieally following for
the former the formation of triose phosphate from
fructose 1,6-diphosphate by DPNH oxidation and
for the latter the conversion of fructuse-6-phos—
phate to glueose-6-phosphate evaluated with
G6PdR, according to the method uf 51cm (5).
The reaction mixture for aldolase (1 ml) con-
tained 0.025 M glycylglycine buffer, pH 7.5, 0.0001
M DPNH, 0.002 M fructose diphosphate and 0.01
mg of glycerophosphate dehydrogenase containing
triose phophate isomerase. The reaction mixture
for phosphohexose isumerase (1 ml) contained
0.001 M glycylglycine buffer, pH 7.6, 0.0001 M
TPN, 0.002 M fruetuse-6-phosphate and 0.01 mg
of G6PdH. In all incubation mixtures the reac-
tion was started by the addition of the supernatant
in amount necessary to determine a change in
optical density between 0.02 and 0.04. The tem-
perature was 22° C. Proteins were determined by
biuret and by the turbidimetrie procedure of
Bfleher. A unit of enzyme is defined as the
quantity in the test cell which would result in a
density change of 0.001 per minute.
Specific activity (S.A.) is the number of en-
zyme units per mg of protein.
RESULTS
The supernatant fraction obtained as indi-
cated under "Experimental Procedure" was
utilized for the enzymatic determination. No
appreciable activity was detected in the pre-
cipitate obtained after eentrifugation. In table
I are reported the levels of enzyme activities in
skin fragments obtained from normal subjects
and from patients with psoriasis.
The results clearly indicate that the levels
of G6PdH and 6PGdH are significantly in-
creased in the skin fragments from psoriatie
areas as compared with the enzyme levels ob-
tained in the skin removed from normal sub-
jects or normal areas of psoriatic patients,
anatomically corresponding to the pathological
areas. No significant difference between normal
and psoriatic skin has been observed with re-
spect to aldolase and phosphohexose isomerase.
The high standard deviations observed are due
to the high variability among individuals.
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CONCLUSIONS
It appears likely that there is a high require-
ment for TPNII in the rapidly regenerating
epidermis of the psoriatie region, and that this
results in the increase in enzymes of the oxida-
tive shunt wluch would produce the TPNH.
It is not possible to completely evaluate the
preliminary results. Further studies are in
progress.
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